Introduction
Asymmetrical but normal arrangement of organs within the chest and abdomen is known as situs solitus. Situs inversus is a congenital abnormality wherein the main visceral organs are located in the opposite or mirror positions of their original positions. Situs viscerum inversus totalis is the most common form wherein all visceral organs are translocated around the sagittal plane, and it affects 1 of every 4000-5000 live births. Situs viscerum inversus partialis occurs more rarely and affects a single or a number of internal organs. Although all organs in the abdominal cavity may be affected, cases with only intestinal transposition have also been reported (1) . Here we report a seldom encountered case of concurrent duodenojejunal junction adenocarcinoma and partial intestinal malrotation.
Case Report
A 71-year-old female presented with complaints of weight loss of 20 kg and a 1-year history of intermittent abdominal pain, nausea, and nonbloody emesis. Her medical history was significant for type 2 diabetes mellitus, hypertension, and peptic ulcer disease. Physical examination was unremarkable and laboratory tests on admission were as follows: red blood cell count, 4.85×10 12 cells/L; hemoglobin level, 13.7 g/dL; hematocrit, 41.9%; leukocyte count, 14.2×10 9 cells/L (63.6% neutrophils); platelet count, 264×10 9 cells/L; urea level, 92 mg/dL; creatinine level, 1.3 mg/dL; AST level, 56 U/L; ALT level, 145 U/L; amylase level, 129 IU/L; and glucose level, 111 mg/dL. The serum levels of CA 19-9, CEA, and ferritin were 23.32 (normal<37) U/mL, 0.73 (normal: 0.1-6.5) ng/mL, and 335.2 (normal: 35-150) ng/mL, respectively. Abdominal computed tomography identified stenosis of the duodenojejunal junction and dilation of the duodenum in addition to intestinal malrotation with the small bowel in the right abdomen ( Figure 1 ). We detected and biopsied a circumferential fungating lesion involving the fourth part of the duodenum and reaching the ligament of Treitz on upper gastrointestinal endoscopy ( Figure 2 ). Biopsy findings were consistent with those of adenocarcinoma of small intestinal origin. Laparotomy was performed because of the diagnosis of malignant intestinal neoplasm, and it revealed a stenosing adenocarcinoma at the duodenojejunal junction with dilation of the duodenum (Figure 3 ). During routine abdominal exploration, a condition of intestinal malrotation was observed; the duodenojejunal flexure was found to be on the right side of the median plane instead of the left. Oncological segmental resection of the duodenojejunal tumor with the regional mesentery was performed. Intestinal continuity was then restored by end-to-side anastomosis. Pathological examination of the surgical specimen revealed T3N2M0 small bowel adenocarcinoma, with the greatest diameter of the tumor being 2 cm and showing invasion into the serosa. The resected margins were clear. Of the 12 lymph nodes collected, four were positive for metastatic carcinoma and showed invasion through the lymphatic capsule. The patient had no problem during the postoperative period and was discharged 7 days later. Informed consent was obtained from the patient.
Synchronous Partial Intestinal Malrotation and Duodenojejunal Junction Adenocarcinoma: An Unusual Clinical Presentation
Intestinal malrotation is the result of an abnormal physiological herniation of the midgut during embryo development. Since there exists a number of different malrotation types, the diagnosis of this condition is challenging. Concurrent intestinal malrotation and duodenojejunal junction cancer is extremely rare. Here we present the case of a 71-year-old patient who underwent segmental resection for duodenojejunal junction adenocarcinoma that concurrently presented with small bowel malrotation. 
Discussion
Small bowel cancer accounting for only 1% gastrointestinal neoplasms is a rare entity that is increasing in incidence in the past few decades. Adenocarcinoma of the small intestine is a rare type of gastrointestinal neoplasm and typically involves the distal duodenum and proximal jejunum.
Only a limited number of cases have been reported on the association of malrotation, incomplete rotation, and reverse rotation with cancer. This is the first case report on small bowel cancer associated with intestinal malrotation. Normal intestinal embryology was first described by Meckel in 1817 (2). In 1923, Dott (3) described the relationship between the anatomy and clinical outcomes for malrotation. In 1936, Ladd (4) wrote the classic article on the treatment of malrotation, and his surgical approach (i.e., Ladd procedure) remains the cornerstone of practice till today. Roughly speaking, any deviation from the normal 270° counterclockwise rotation of the midgut during embryologic life is defined as intestinal malrotation. Midgut malrotation in adults is rare and its approximate incidence has been reported to be 0.19%. Incidental diagnoses may occur in adulthood during cadaveric study or during imaging investigations and surgery for unrelated pathology. It is a finding on 1 in 500 gastrointestinal contrast studies (5). Frazer and Robbins (6) described the process of rotation and fixation in three stages. The stage of midgut development denominates the different subtypes of this anomaly, namely incomplete rotation, non-rotation, or reverse rotation. Incomplete rotation (or classic malrotation) is 90°-180° counterclockwise rotation in the foregut-midgut and midgut-hindgut junctions. This limited rotation results in the failure of the duodenojejunal limb to rotate posterior and to the left of the superior mesenteric artery, incomplete rotation of the cecocolic limb, and close proximity of the fixation points for the proximal and distal midgut mesentery. Arrest of development along this limited rotation also results in the lack of ligament of Treitz or one that lies to the right of the spine as in our case. Our patient seems to have had a form of incomplete rotation with the small intestine on the right side of the abdomen. Non-rotation, or minimal (<90°) rotations, occurring in the primitive gut junctions around the superior mesenteric artery results in the absence of ligament of Treitz, absence of lateral cecal fixation, and variable proximity between the proximal and distal midgut mesentery. Reverse rotation is rare and results in the partial clockwise rotation of the foregut-midgut junction anterior to the superior mesenteric artery. While malrotation is by definition a condition of the intestines, alterations in anatomic configuration also apply to the mesentery and, as result, to the mesenteric vessels. The most frequently encountered (>60% of all malrotation cases collectively) vascular variants include the inverse arteriovenous relationship and vertical vascular positioning. An awareness of intestinal malrotation with accompanying vascular variants is critical to perform resection in malrotated patients so as not to cause bowel necrosis. Devascularization of the short segmental end arteries that supply the small intestine may ensue when a surgeon fails to note that the superior mesenteric artery has an anomalous location, that is to the left of the superior mesenteric vein (7). Kawahara et al. (8) reported a case of cancer of the ampulla of Vater accompanied by malrotation. According to Kawahara et al. (8) an understanding of vascular variants is critical when performing pancreaticoduodenectomy in malrotated patients. Michalopoulos et al. (9) reported the case of a patient with colon cancer and intestinal malrotation. That paper stressed that it was of paramount significance to have a knowledge of the existence of a malrotation prior to surgery, both for better planning of the operation and minimizing operative complication rate. Brillantino et al. (10) reported a case of colon cancer complicated by anomalies of intestinal rotation and fixation. They stated that anomalies of the vascular and lymphatic system associated with intestinal malrotation dictate the strategy of a surgeon treating an associated colon carcinoma.
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Conclusion
We are of the opinion that our report provides a fine, albeit anatomically challenging, example of an oncologically effective and correct procedure performed to treat small bowel cancer accompanying intestinal malrotation. Familiarity with the concept of isolated, complete, or partial rotation of the midgut is critical to successful performance of the procedure in malrotated patients.
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